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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the luminous intensity 
luminous ' 

efficiency, and stability in repeated use by reacting a 
dihalide of a specified 

divalent residue, a secondary amine derivative, potassium 
carbonate and a 
catalyst in a solvent. 

SOLUTION: A dihalide of a divalent residue represented b 
A in formula I is 
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reacted with a secondary amine derivative having a structure 
wherein the N-A 

bond of formula I is substituted by H, potassium carbonate 
and a catalyst in a 

solvent to give a luminescent material for an organic 
electroluminescent 

element, represented by formula I [wherein A is, e.g. an 
(un) substituted 

aromatic group, an (un) substituted condensed aromatic group 
[except for groups 

of formula II (wherein E is H, or adjacent E's may be 
combined to form a new 

six-membered aromatic ring) ] , or a divalent group linked 
through at least one 

nonaromatic structural unit (except for the case of formula 
III) ; Ar<SP>l</SP> 

to Ar<SP>4</SP> are each an (un) substituted aromatic group, 
or an 

(un) substituted condensed aromatic group; x<SP>l</SP> to 
x<SP>4</SP> are each 

-0-, -S-, >C=0, etc.; and R<SP>1</SP> to R<SP>20</SP> are 
each H, halogeno, an 

(un) substituted alkyl, an (un) substituted alkoxy, etc.]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the luminescent material for the organic (electroluminescence 
EL) components and the light emitting device of high brightness which are used for the flat-surface light source 
or a display. 
[0002] 

[Description of the Prior Art] Promising ** of the application as a large area full color display device with a 
cheap solid-state luminescence mold is carried out, and, as for the EL element which used the organic 
substance, many development is performed. Generally EL consists of counterelectrodes of the pair the luminous 
layer and this whose layer were pinched. When electric field are impressed between two electrodes, an electron 
is poured in from a cathode side and, as for luminescence, an electron hole is poured in from an anode plate 
side. Furthermore, in case this electron recombines with an electron hole in a luminous layer and an energy 
level returns from a conduction band to a valence band, it is the phenomenon which emits energy as a light. 
[0003] Compared with the inorganic EL element, the conventional organic EL device had high driver voltage, 
and luminescence brightness and its luminous efficiency were also low. Moreover, property degradation is also 
remarkable and it had not resulted in utilization. In recent years, the organic EL device which carried out the 
laminating of the thin film containing an organic compound with the high fluorescence quantum efficiency 
which emits light by the low battery not more than 10V is reported, and the interest is attracted (refer to applied 
FDTKUSU Letters, 51 volumes, 913 pages, and 1987). This approach used the luminous layer and the amine 
system compound for the hole-injection layer for the metal chelate complex, green luminescence of high 
brightness has been obtained, several 1000 cds/m2, and the maximum luminous efficiency attain 1.5 ImAV with 
the direct current voltage of 6-7V, and brightness has the engine performance near a practical use field. 
[0004] However, although luminescence reinforcement is improved for the organic EL device to current by the 
improvement of a configuration, it does not have still sufficient luminescence brightness. Moreover, it has the 
big problem of being inferior to the stability at the time of repeat use. This had chemically unstable metal 
chelate complexes, such as for example, a tris(8-hydroxyquinolinate)aluminium complex, at the time of 
electroluminescence, that of adhesion with cathode was bad, and had deteriorated greatly in short-time 
luminescence. Development of the luminescent material which has the luminescence capacity which was 
excellent for development of the organic EL device which had high luminescence brightness and luminous 
efficiency and was excellent in the stability in the time of repeat use, and is durable for the above reason is 
desired. 
[0005] 

[Problem(s) to be Solved by the Invention] Luminescence brightness of this invention is high and it is in offer 
of the organic EL device which was excellent in the stability in the time of repeat use. As a result of this 
invention persons* inquiring wholeheartedly, the luminescence brightness and luminous efficiency of an organic 
EL device which used the luminescent material for organic EL devices shown by either the general formula [1], 
the general formula [4] or the general formula [5] for the luminous layer are high, and it finds out that the 
stability in the time of repeat use is also excellent, and came to accomplish this invention 
[0006] 

[Means for Solving the Problem] This invention relates to the luminescent material for organic 
electroluminescent elements shown by the following general formula [1 ]. 
General formula [1] 



1 



[0007] 
[Formula 6] 




Ar 2 ' rio R 9 





N— A— N 



[0008] A among [type The fused aromatic ring radical which is not permuted [ the ring radical which is not 
permuted / a permutation or /, a permutation, or ] The complex ring radical which is not permuted [ (however, 
the following general formula [2] is removed) a permutation, or ], The condensation complex ring radicals 
which are not permuted [ a permutation or ], those congener, or two or more sorts of different ring structure 
units A 2-10-piece direct or oxygen atom, The divalent radical connected through at least one of the chain 
structure unit which may also contain a hetero atom, and a non-ring structural unit with a nitrogen atom, a sulfur 
atom, and 1-20 carbon numbers is expressed (however, the case where it is the following general formula [3] is 
removed ). Arl -Art The fused aromatic ring radical which is not permuted [ the ring radical which is not 
permuted / a permutation or/, a permutation, or ] is expressed independently, respectively. XI - X4 respectively 
- independent -0-, -S-, >C=0, and >S02 - - Express the divalent aliphatic series ring machine which is not 
permuted [ the alkylene group of the carbon numbers 2-20 which are not permuted / the alkylidene radical of 
the carbon numbers 2-20 which are not permuted / Cx H2x-0-(CyH2y)-, a permutation, or /, a permutation, or/, 
a permutation, or ] (here, although the integer of 0-20 is expressed, respectively, x and y). it is not set to x+y=0 . 
Independently Rl -R20, respectively The alkyl group which is not permuted [ a hydrogen atom, a halogen atom, 
a permutation, or ], The ring radical which is not permuted [ the alkoxy group which is not permuted / a 
permutation or /, a permutation, or ], The amino group which is not permuted [ the complex ring radical which 
is not permuted / a permutation or /, a permutation, or ] is expressed (it may join together by the adjoining 
substituents and Rl -R5, R6 -R10, Rl 1-R15, or R16-R20 may form a new ring ). . ] 
General formula [2] 
[0009] 
[Formula 7] 



[0010] (It may join together by E which a hydrogen atom or arbitration adjoined, and E may form new 6 
member aromatic series ring.) 
General formula [3] 
[0011] 
[Formula 8] 
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[0012] Furthermore, this invention relates to the above-mentioned luminescent material for organic 

electroluminescent elements shown by the following general formula [4]. 

General formula [4] 

[0013] 

[Formula 9] 

K R 5 R 6 R 7 



R2 R 0 ^3 R 0 R9 

N — A— N 



R " R 20 O ^R 11 R 12 

R18 -{J X4 X ^R 13 

R 17 R 16 R15 R 14 

[0014] [~ A, XI -X4, and Rl -R20 express among a formula the same semantics as what was defined above 
respectively.] 

[0015] Furthermore, this invention relates to the above-mentioned luminescent material for organic 
electroluminescent elements shown by the following general formula [5]. 
General formula [5] 
[0016] 

[Formula 10] 

R 3 R 4 R 7 R 8 

R 2 ~0"R 5 R 6 -^W 

R' C'Y 2 Y 3 - C 
N — A — N 

R 19 -Q-R 16 R 15 -0-R 12 

R 18 R 17 R'4 R« 

[0017] A and Rl -R20 express among [type the same semantics as what was defined above, respectively. Yl - 
Y8 The aromatic series ring machine of the carbon numbers 6-16 which are not permuted [ the alkyl group of 
the carbon numbers 1-20 which are not permuted / a permutation or /, a permutation, or ] is expressed (it is Yl, 
Y2, Y3 and Y4, Y5 and Y6, and Y7 and Y8, and the aliphatic series ring machine of the carbon numbers 5-7 
which are not permuted [ a permutation or ] may be formed.).] 

[0018] Furthermore, this invention relates to the organic electroluminescent element which is a layer containing 
the above-mentioned luminescent material for organic electroluminescent elements in the organic 
electroluminescent element which comes to form the organic compound thin film of two or more layers which 
contains a luminous layer or a luminous layer in inter-electrode [ of a pair ]. 
[Embodiment of the Invention] 

[0019] A of the compound shown by the general formula [1] in this invention, the general formula [4], or the 
general formula [5] The divalent ring radical which is not permuted [ a permutation or ], a fused aromatic ring 
radical, a complex ring radical, condensation complex ring radicals, those congener, or two or more sorts of 2- 
10 different ring structure units are direct - it is - carrying out - one carbon - The divalent radical connected 



through the shape of a chain and non-ring structural unit containing oxygen, nitrogen, a sulfur atom or a chain, 
and a hetero atom is expressed. Here, the part combined with the nitrogen atom of A has a ring structure. 
[0020] As an example of A, benzene, toluene, a xylene, ethylbenzene, Naphthalene, an anthracene (however, 
the case where it combines at least with 9 and 10- is removed), A phenanthrene, a fluorene, a pyrene, a 
chrysene, a naphthacene, perylene, an azulene and full - me - the divalent residue of the aromatic series ring 
which is not permuted [ permutations, such as non, anthraquinone, dibenzo SUBERENON, and tetracyano 
quinodimethan, or ] or a fused aromatic ring - Or a furan, a thiophene, a pyrrole, a pyridine, a pyrone, oxazole, 
Pyrazine, OKISA diazole, triazole, thiadiazole, Indore, A quinoline, an isoquinoline, a carbazole, an acridine, a 
thioxan ton, It is the divalent residue of complex rings, such as a coumarin, acridone, diphenylene sulfone, 
quinoxaline, benzothiazole, phenazine, a phenanthroline, phenothiazin, Quinacridone, flavan SURON, and 
indan SURON, or a condensation complex ring. Furthermore, a biphenyl, terphenyl, binaphthyl, 
BIFURUORENIRIDEN, A bipyridine, biquinoline, a flavone, phenyl triazine, bis-benzothiazole, Bithiophene, 
phenylbenzo triazole, phenyl benzimidazole A phenyl acridine, a screw (benzoxazolyl) thiophene, screw 
(phenyl oxazolyl) benzene, Biphenylyl phenyl OKISA diazole, a diphenyl benzoquinone, Diphenyl iso 
benzofuran, a diphenyl pyridine, a stilbene, dibenzyl, Diphenylmethane, screw (phenyl isopropyl) benzene, a 
diphenyl fluorene, Diphenyl hexafluoropropane, a dibenzyl naphthyl ketone, a JIBEN zylidene cyclohexanone, 
JISUCHIRIRU naphthalene, benzyl (phenylethyl) naphthalene, diphenyl ether, A methyl diphenylamine, a 
benzophenone, benzoic-acid phenyl, a diphenylurea, A diphenyl sulfide, diphenyl sulfone, a JIFENOKISHI 
biphenyl, A screw (phenoxy phenyl) sulfone, a screw (phenoxyphenyl) propane, It is the divalent residue which 
has the frame which congener, such as JIFENOKISHI benzene, ethylene glycol diphenyl ether, neopentyl 
glycol diphenyl ether, dipicolylamine, and a dipyridyl amine, or two or more sorts of two or more different ring 
structure units connected. 

[0021] Although the example of representation of the structure of A of a being [ it / the luminescent material of 
this invention ] compound is illustrated concretely below in Table 1, this invention is not limited to this example 
of representation. 
[0022] 
[Table 1] 
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[0035] Arl -Ar4 of the compound shown by the general formula [1] in this invention The fused aromatic ring 
radical which is not permuted [ the divalent ring radical which is not permuted / a permutation or /, a 
permutation, or ] is expressed independently, respectively. Arl -Ar4 An example is the divalent residue of the 
aromatic senes ring which is not permuted [ permutations, such as benzene, toluene, a xylene, ethylbenzene, 
naphthalene, an anthracene, a phenanthrene, a fluorene, a pyrene, a chrysene, a naphthacene, perylene and an 
azulene or ] or a fused aromatic ring. Moreover, Rl -R20 of the compound shown by the general formula [1] 
the general formula [4], or the general formula [5] express independently the amino group which is not 
permuted [ the aryl group which is not permuted / the alkoxy group which is not permuted / the alkyl group 
which is not permuted / a hydrogen atom a halogen atom, a permutation, or /, a permutation, or / a permutation 
or /, a permutation, or ], respectively. ' ! 

[0036] A or Arl -Ar4 The substituent which it has, and the example of Rl -R20 As a halogen atom, as an alkyl 
group which is not permuted [ fluorine, chlorine, a bromine, iodine, a permutation, or ] A methyl group an 
ethyl group, a propyl group, butyl, sec-butyl, tert-butyl, A pentyl radical, a hexyl group, a heptyl radical an 
octyl radical, a stearyl radical, 2-phenyl isopropyl group, a TORKURORO methyl group, a trifluoromethyl 
radical, There are benzyl, alpha-phenoxy benzyl, alpha, and alpha-dimethylbenzyl radical, alpha, and alpha- 
methylphenyl benzyl, alpha, and alpha-ditrifluoromethyl benzyl, a triphenylmethyl radical, an alpha- 



benzyloxybenzyl radical, etc. As an alkoxyl group which is not permuted [ a permutation or ] there are a 
methoxy group, an ethoxy radical, a propoxy group, an n-butoxy radical, a t-butoxy radical n'-octyloxy radical 
t-octyloxy radical, 1 and 1, 1-tetrafluoro ethoxy radical, a phenoxy group, a benzyloxy radical, an octyl phenoxy 
group, etc. As an aryl group which is not permuted [ a permutation or ], there are a phenyl group 2- 
• methylphenyl radical, 3-methylphenyl radical, 4-methylphenyl radical, 4-ethyl phenyl group, a b'iphenyl radical 
4-methyl biphenyl radical, 4-ethyl biphenyl radical, 4-cyclohexyl biphenyl radical terphenyl radical 3 5- 
dichlorophenyl radical, a naphthyl group, 5-methyl naphthyl group, an anthryl radical, a pyrenyl radical etc As 
an amino group which is not permuted [ a permutation or ], there are the amino group, a dimethylamino'radical 
a diethylamino radical, a phenyl methylamino radical, a diphenylamino radical, a ditolylamino radical, a 
dibenzylamino radical, etc. Moreover, by adjoining substituents, it may join together mutually, respectively and 
the cyclopentene ring which is not permuted [ a permutation or, a cyclohexene ring, a phenyl ring, a 
naphthalene ring, an anthracene ring, a pyrene ring, a fluorene ring, a furan ring, a thiophene ring,' a pyrrole 
ring, an oxazole ring, a thiazole ring, an imidazole ring, a pyridine ring, a pyrazine ring, a pyrroline ring a 
pyrazohne ring, the Indore ring, a quinoline ring, a quinoxaline ring, a xanthene ring, a carbazole ring, an 
acndine ring, a phenanthroline ring, etc. may newly be formed. 

[0037] XI -X4 of the compound shown by the general formula [1] or general formula [4] in this invention 
Independently, respectively -0-, -S-, >C=0, >S02, -(Cx H2x)-0-(Cy H2y)-, The divalent radical of the 
aliphatic series ring which is not permuted [ a with a carbon numbers of two or more which are not permuted / a 
with a carbon numbers of two or more which are not permuted / a permutation or / alkylidene radical a 
permutation, or / alkylene group, a permutation, or ] is expressed. Here, although x and y express the'positive 
integer of 0-20, they are not set to x+y=0. Y1-Y8 of the compound shown by the general formula [5] in this 
invention The aromatic series ring machine of the carbon numbers 6-16 which are not permuted [ the alkyl 
group of the carbon numbers 1-20 which are not permuted / a permutation or /, a permutation or ] is expressed 
Moreover, Yl Y2 and Y3 Y4 and Y5 Y6 and Y7 Y8 The aliphatic series ring machine of the carbon numbers 5- 
u ua are - n ° t permuted t a P ermuta t'on or 1 may be formed. The alkyl group and aromatic series ring machine 
which described the example of an alkyl group and an aromatic series ring machine by above Rl -R20 are 
mentioned. Moreover, as for the aliphatic series ring machine of the carbon numbers 5-7 which may be formed 
a cyclopentyhc group, a cyclohexyl radical, 4-methylcyclohexyl radical, a cycloheptyl radical etc are 
mentioned. 

[0038] Although the example of representation of the radical (part of benzene ring-Xn-Arn- of a permutation or 
un-permuting in a general formula [1]) of the outside of the nitrogen atom of the compound of the general 
formula [1] of this invention, a general formula [4], or a general formula [5] is concretely illustrated to Table 2 
below, this invention is not limited to this example of representation 
[0039] 
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[0042] ** with the compound big [ molecular weight ] in this invention - since it has a high radical, a glass 
transition point and the melting point become high. Moreover, as for the compound which forms the aromatic 
series ring by the substituents which Rl -R20 adjoin, a glass transition point and the melting point become high 
further. For this reason, when it is used as a luminescent material of an organic EL device, since the resistance 
(thermal resistance) over the Joule's heat generated between the organic layers in the organic layer at the time of 
electroluminescence or between an organic layer and a metal electrode improves, also in case long duration 
luminescence is carried out, it is advantageous [ high luminescence brightness is shown, and ]. 
[0043] The general synthetic approach of the compound, shown by the general formula [1] of this invention, the 
general formula [4], or the general formula [5] is shown below. The secondary amine derivative, the potassium 
carbonate, and the catalyst which are the structure which permuted from hydrogen association with the nitrogen 
atom of the dihalogen ghost of divalent residue, a general formula [1], a general formula [4], or a general 
formula [5] and A which hit A of a general formula [1], a general formula [4], or a general formula [5] can be 
made to be able to react in a solvent, and the compound of a general formula [1] a general formula [4], or a 
general formula [5] can be compounded There are some which replace with the dihalogen ghost of A structure 
and can be compounded from the dicarbonyl compound of A structure. It can replace with potassium carbonate 
and a sodium carbonate, a potassium hydroxide, a sodium hydroxide, or aqueous ammonia can be used. As a 



catalyst, there is ****, a cuprous chloride, tin, a stannous chloride, a pyridine, 3 aluminum chlorides, or a 
titanium tetrachloride. A solvent has benzene, toluene, or a xylene. The above synthesis method is an exa 
and is not limited especially. 

[0044] Although the example of representation of the luminescent material of this invention is concretely 
* illustrated to Table 3 below, this invention is not limited to this example of representation 
[0045] 
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[0073] The compound which is the luminescent material of this invention is a compound which has strong 
fluorescence in a solid state, and is excellent also in electroluminescence nature. Moreover since it has 
collectively the hole-injection nature which was excellent from the metal electrode and electron hole 
transportability, the electron injection nature which was excellent from the metal electrode, and electronic 
transportability with it, it can be effectively used as a luminescent material, and even if it uses the electron hole 
transportability ingredient, electronic transportability ingredient, or doping ingredient of further others it does 
not interfere. 

[0074] An organic EL device is a component in which one layer or a multilayer organic thin film was formed 
between an anode plate and cathode. In the case of the mold, the luminous layer is fiirther prepared between an 
anode plate and cathode. A luminous layer contains luminescent material, and in order to make the electron hole 
which was poured in from the anode plate in addition to it, or the electron poured in from cathode convey to 
luminescent material, it may contain a hole-injection ingredient or an electron injection ingredient However 
since the luminescent material of this invention has very high luminescence quantum efficiency high electron 
hole transport capacity, and electronic transport capacity and can form a uniform thin film, it can also form a 
luminous layer only by the luminescent material of this invention. A multilayer mold has the organic EL device 
which carried out the laminating with the multilayer configuration of (an anode plate / hole-injection band / 



luminous layer / cathode), (an anode plate / luminous layer / electron injection band / cathode) and (an anode 
plate / hole-injection band / luminous layer / electron injection band / cathode). Since the compound which is 
the luminescent material of this invention has a high luminescence property and has hole-injection nature 
electron hole transport properties and electron injection nature, and electronic transport properties it can be 
used for a luminous layer as a luminescent material. 

[0075] If there is need, in addition to the compound which is the luminescent material of this invention the 
. further well-known luminescent material, a doping ingredient, a hole-injection ingredient, and an electron 
injection ingredient can also be used for a luminous layer. An organic EL device can prevent the fall of the 
brightness by quenching, or a life by making it multilayer structure. If there is need, it can be used combining 
luminescent material, a doping ingredient, a hole-injection ingredient, or an electron injection ingredient 
Moreover, improvement in luminescence brightness or luminous efficiency, and red and blue luminescence can 
also be obtained with a doping ingredient. Moreover, a hole-injection band, a luminous layer, and an electron 
injection band may be formed of the lamination more than a bilayer, respectively. In the case of a hole-injection 
band, in that case, the layer which conveys [ the layer which pours in an electron hole from an electrode ] an 
electron hole for an electron hole from a hole-injection layer and a hole-injection layer to a reception luminous 
layer is called an electron hole transportation layer. Similarly, in the case of an electron injection band the layer 
which conveys [ the layer which pours in an electron from an electrode ] an electron for an electron from an 
electron injection layer and an electron injection layer to a reception luminous layer is called an electronic 
transportation layer. These each class is used by each factor, such as adhesion with the energy level of an 
ingredient, thermal resistance, an organic layer, or a metal electrode, choosing it. 

[0076] As the luminescent material which can be used for a luminous layer with the luminescent material of this 
invention, or a doping ingredient An anthracene, naphthalene, a phenanthrene, a pyrene, tetracene Coronene a 
chrysene, a fluorescein, perylene, phtalo perylene, Non [ naphthalo perylene and peri non, / phtalo peri non / 
naphthalo pen ] A diphenyl butadiene, a tetra-phenyl butadiene, a coumarin, OKISA diazole, Aldazirte bis- 
benzo KISAZORIN, bis-styryl, pyrazine, a cyclopentadiene, A quinoline metal complex, an amino quinoline 
metal complex, a benzoquinoline metal complex, Although there are an imine, diphenylethylene, a vinyl 
anthracene, a diamino carbazole, a pyran, thiopyran, poly methine, merocyanine, an imidazole chelation oxy- 
NOIDO compound, Quinacridone, rubrene and an object for dye laser, a fluorochrome for brightening etc It is 
not limited to these. 

[0077] Anything of the rate of an abundance ratio in the inside of the luminous layer of the above-mentioned 
compound which can be used for a luminous layer with the luminescent material of this invention may be a 
principal component. That is, the compound in this invention can grow also into the DOPEMKU ingredient to 
the inside of other charges of a principal member also at the charge of a principal member which forms a 
luminous layer with each combination of the above-mentioned compound and the compound in this invention 
[0078] The compound which has the capacity to convey an electron hole, as a hole-injection ingredient has the 
hole-injection effectiveness which was excellent to the hole-injection effectiveness, the luminous layer,' or 
luminescent material from an anode plate, and prevented migration into the electron injection band or electron 
injection ingredient of an exciton generated by the luminous layer, and was excellent in the thin film 
organization potency force is mentioned. Specifically A phthalocyanine derivative, a naphthalocyanine 
derivative, a porphyrin derivative, Oxazole, OKISA diazole, triazole, an imidazole, imidazolone Imidazole 
thione, pyrazohne, a pyrazolone, a tetrahydro imidazole, Oxazole, OKISA diazole, a hydrazone 'an acyl 
hydrazone, The poly aryl alkane, a stilbene, a butadiene, a benzidine mold triphenylamine, a sty'ryl amine mold 
triphenylamine, a diamine mold triphenylamine, etc., Although there are polymeric materials, such as those 
derivatives and a polyvinyl carbazole, polysilane, and a conductive polymer, etc., it is not limited to these. 
[0079] The still more effective hole-injection ingredient in the hole-injection ingredient which can be used in 
the organic EL device of this invention is the third class amine derivative of aromatic series, or a 
phthalocyanine derivative. As an example of the third class amine derivative of aromatic series a 
triphenylamine, a tritolyl amine, a tolyl diphehylamine, N, and N' - diphenyl-N and N 1 - JI (3-m'ethylphenyl) -1 
and 1' - the - biphenyl -4 and 4' - diamine - N, N, N', and N' - the - tetrapod (4-methylphenyl) -1 and 1' - the - 
phenyl -4 and 4' - diamine ~ N, N, N', and N' - the - tetrapod (4-methylphenyl) -1 and 1' - the - biphenyl -4 
and 4' - diamine - N and N' - diphenyl-N and N' - JI (1-naphthyl) -1 and 1' - the - biphenyl -4 and 4' - diamine - 
- N, N'-JI (methylphenyl)-N, the N'-JI (4-n-buthylphenyl) phenanthrene -9, 10-diamine, Although there is 4 4' 
oligomer with the third class amines frame of such aromatic series, such as 4"-tris (N-(3-methylphenyl)-N- ' 



phenylamino) triphenylamine, 1, and 1 -screw (4-G p-tolylamino phenyl) cyclohexane, or a polymer It is not 
limited to these. 

[0080] As an example of a phthalocyanine (Pc) derivative, although there are a phthalocyanine derivative 
naphthalocyanine derivatives, etc., such as H2 Pc, CuPc, CoPc, NiPc, ZnPc PdPc FePc MnPc ClAlPc ' 
CIGaPc, CllnPc, CISnPc, C12 SiPc, (HO) AlPc, (HO) GaPc, VOPc, TiOPc, MoOPc, and GaPc-O-GaPc 'it is not 
limited to these. 

[0081] The compound which has the capacity to convey an electron, as an electron injection ingredient has the 
electron injection effectiveness which was excellent to the hole-injection effectiveness, the luminous layer or 
luminescent material from cathode, and prevented migration to the hole-injection band of the exciton generated 
by the luminous layer, and was excellent in the thin film organization potency force is mentioned, for example, 
full ~ me - non, although there are anthra quinodimethan, diphenoquinone, thiopyran dioxide, oxazole OKISA 
diazole, tnazole, an imidazole, perylene tetracarboxylic acid, deflection ORENIRJDEN methane, anthra 
quinodimethan, anthrones, etc. and those derivatives, it is not limited to these. Moreover, sensitization can be 
earned out by adding the electronic acceptance matter into a hole-injection ingredient, and adding the electron- 
donative matter into an electron injection ingredient. 

[0082] In the organic EL device of this invention, a still more effective electron injection ingredient is a metal 
complex compound or a nitrogen-containing five membered ring derivative. As a metal complex compound 
specifically 8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolinate)zinc, bis(8-hydroxyquinolinate)copper' 
Screw (8-hydroxyquinohnate) manganese, tris(8-hydroxyquinolinate)aluminium, Tris (2-methyl-8- 
hydroxyquinolinate) aluminum, A tris (8-hydroxyquinolinate) gallium, screw (10-hydroxy benzo [h] 
quinohnate) beryllium, Screw (10-hydroxy benzo [h] quinolinate) zinc, a screw (2-methyl-8-quinolinate) chloro 
gallium, A screw (2-methyl-8-quinolinate) (o-cresolate) gallium, Screw (2-methyl-8-quinolinate) (1-naphth 
RATO) aluminum, A screw (2-methyl-8-quinolinate) (2-naphth RATO) gallium, Although there are a screw (2- 
methyl-8-qumolinate) phenolate gallium, screw (o-(2-benzoxazolyl) phenolate) zinc, screw (o-(2- 
benzothiazolyl) phenolate) zinc, screw (o-(2-benzo thoria ZORIRU) phenolate) zinc! etc. It is not limited to 
these. Moreover, as a nitrogen-containing 5 member derivative, oxazole, a thiazole, OKISA diazole thiadiazole 
or a tnazole denvative is desirable. Specifically, it is 2 and 5-screw (1 -phenyl). - 1, 3, 4-oxazole 1 4-screw (2- ' 
(4-methyl-5-phenyl oxazolyl)) benzene, 2, 5-screw (1 -phenyl) -1,3, 4-thiazole, 2, 5-screw (1 -phenyl) -13 4- 
OKISA diazole, 2-(4 , -tert-buthylphenyl)-5-(4"-biphenyl) 1, 3, 4-OKISA diazole, 2, 5-screw (l-naphthyl)-screw 
[ 1, 3, 4-OKISA diazole, 1, and 4-] [2- (5-phenyl oxadiazolyl)] benzene, 1, 4-screw [2-(5-phenyl oxadiazolyl)- 
4-tert-butylbenzene], 2-(4 , -tert-buthylphenyl)-5-(4 ,, -biphenyl)- 1, 3, and 4-thiadiazole - 2, 5-screw (1- 
naphthyl)-screw [1,3, 4-thiadiazole, 1, and 4-] [2- (5-phenyl thiadiazolyl)] benzene, 2-(4'-tert-buthylphenyl)-5- 
(4"-biphenyl)-, although there is 1, 3, 4-triazole, 2, and 5-screw (l-naphthyl)-screw [ 1, 3, 4-triazole 1 and 4-] 
[2- (5-phenyl thoria ZORIRU)] benzene etc. It is not limited to these. ' 
[0083] In this organic EL device, at least one sort of other luminescent material, a doping ingredient a hole- 
mjection ingredient, and an electron injection ingredient other than the luminescent material of this invention 
may contain in the same layer in a luminous layer. Moreover, it is also possible to prepare a protective layer on 
the surface of a component for the improvement of stability to the temperature of the organic EL device 
obtained by this invention, humidity, an ambient atmosphere, etc., or to protect the whole component with a 
silicone oil, resin, etc. 

[0084] What has a bigger work function than 4eV as a conductive ingredient used for the anode plate of an 
organic EL device is suitable, and organic conductive resin, such as the poly thiophene and polypynole, is used 
for gold oxide groups, such as tin oxide used for those alloys, such as carbon, aluminum, vanadium, iron 
cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and an ITO substrate, and a NESA substrate, 
and indium oxide, and a pan. 

[0085] Although what has a work function smaller than 4eV as conductive matter used for cathode is suitable 
and those alloys,, such as magnesium, calcium, tin, lead, titanium, an yttrium, a lithium, a ruthenium 
manganese, and aluminum, are used, it is not limited to these. As an alloy, although magnesium/silver, 
magnesium/indium, a lithium/aluminum, etc. are mentioned as an example of representation, it is not limited to 
these. The ratio of an alloy is controlled by the temperature of the source of vacuum evaporationo, the ambient 
atmosphere, a degree of vacuum, etc., and is chosen as a suitable ratio. As long as an anode plate and cathode 
have the need, they may be formed of the lamination more than a bilayer. 

[0086] In order to make light emit efficiently in an organic EL device, as for at least one side, it is desirable to 



make it transparence enough in the luminescence wavelength field of a component. Moreover the transparent 
thing of a substrate is desirable. The above-mentioned conductive ingredient is used for a transparent electrode 
and it sets it up so that predetermined translucency may secure by approaches, such as vacuum evaporationo ' 
and sputtering. As for the electrode of a luminescence side, it is desirable to make light transmittance 10% or 
more. If a substrate has mechanical and thermal reinforcement and it has transparency, it is not limited but if it 
illustrates, transparence resin, such as a glass substrate, a polyethylene plate, a polyethylene TEREFUTE rate 
plate, a polyether ape phon plate, and a polypropylene plate, will be raised. 

[0087] Formation of each class of the organic EL device concerning this invention can apply which approach of 
the wet forming-membranes methods, such as the dry type forming-membranes methods, such as vacuum 
deposition, sputtering, plasma, and ion plating, spin coating, dipping, and flow coating. Although especially 
thickness is not limited, it is necessary to set it as suitable thickness. If thickness is too thick, in order to obtain a 
fixed optical output, big applied voltage will be needed and effectiveness will worsen. If thickness is too thin 
even if a pinhole etc. will occur and it will impress electric field, sufficient luminescence brightness is not ' 
obtained. The usual thickness has the still more desirable range of 0.2 micrometers from lOnm although the 
range of 10 micrometers is suitable from 5nm. 

[0088] The solvent may be any, although suitable solvents, such as ethanol, chloroform, a tetrahydrofuran and 
dioxane, are made to dissolve or distribute the ingredient which forms each class in the case of the wet formine- 
membranes method and a thin film is formed. Moreover, also in which organic thin film layer suitable resin 
and a suitable additive may be used on a membrane formation disposition for pinhole prevention of the film etc 
As possible resin of use, conductive resin, such as photoconductivity resin, such as insulating resin such as 
polystyrene, a polycarbonate, polyarylate, polyester, a polyamide, polyurethane, polysulfone 
polymethylmethacrylate, polymethyl acrylate, and a cellulose, and those copolymers, Polly N-vinylcarbazole 
and polystlane, the poly thiophene, and polypyrrole, can be mentioned. Moreover, an antioxidant an ultraviolet 
ray absorbent, a plasticizer, etc. can be mentioned as an additive. 

[0089] As mentioned above, organic EL device properties, such as luminous efficiency and the maximum 
luminescence brightness, were improvable by using the compound of this invention for the luminous layer of an 
organic EL device. Moreover, since it was very stable and usable luminescence brightness was obtained 
practical by still lower driver voltage to heat or a current, this component was also able to reduce sharply 
degradation which was a big problem to the former. 

[0090] The organic EL device of this invention can consider application as a flat-panel display and flat-surface 
illummants, such as a flat TV, to the light source of the light source of a copying machine, a printer etc a 
liquid crystal display, instruments, etc., the plotting board, a beacon light, etc., and the industrial value is very 

[0091] The ingredient of this invention can be used also in fields, such as an organic EL device an 
electrophotography photo conductor, an optoelectric transducer, a solar battery, and image sensors. 

[Example] Hereafter, this invention is further explained to a detail based on an example 

On the glass plate with an ITO electrode washed example 1, it is compound [ of Table 3 ] (1) 2 and 5-screw ( 1- 
naphthyl) as a luminescent material. - 1, 3, 4-OKISA diazole, and polycarbonate resin (Teijin formation • 
panlight K-1300) were dissolved in the tetrahydrofuran by the weight ratio of 5:3:2, and the luminous layer of 
lOOnm of thickness was obtained with the spin coating method. The electrode of 1 50nm of thickness was 
formed with the alloy which moreover mixed the indium with magnesium by 10:1, and the organic EL device 
was obtained. As for the luminescence property of this component, blue luminescence of 90 (cd/m2) the 
highest brightness 1500 (cd/m2), and luminous efficiency 0.50 (lm/W) was obtained by direct-current-voltage 

[0093] On the glass plate with an ITO electrode washed example 2, vacuum deposition of the compound (2) of 
Table 3 was earned out, the luminous layer of lOOnm of thickness was created, the electrode of lOOnm of 
thickness was formed with the alloy which mixed silver with magnesium by 10. 1 on it and the organic EL 
device was obtained. The luminous layer was vapor-deposited under the conditions of a substrate temperature 
room temperature in the vacuum of 10-6Torr. As for this component, green luminescence of 260 (cd/m2) the 
highest brightness 800 (cd/m2), and luminous efficiency 0.60 (ImAV) was obtained by direct-current-voltage 

[0094] On the glass plate with an ITO electrode washed example 3, the compound (3) of Table 3 was dissolved 



in the methylene chloride, and the luminous layer of 50nm of thickness was obtained with the spin coatina 
method. Subsequently, vacuum deposition of the screw (2-methyl-8-quinolinate) (2-naphth RATO) aluminum 
was earned out, the electron injection layer of lOnm of thickness was created, the electrode of lOOnm of 
thickness was formed on it with the alloy which mixed aluminum with magnesium by 10 - 1 and the organic EL 
device was obtained. The luminous layer and the electron injection layer were vapor-deposited under the 
conditions of a substrate temperature room temperature in the vacuum of 10-6Torr. As for this component 
bluish green color luminescence of 200 (cd/m2), the highest brightness 12000 (cd/m2), and luminous efficiency 
1.2 (ImAV) was obtained by direct-current-voltage 5 V. 

[0095] [On the glass plate with an ITO electrode washed example 4, vacuum deposition of the compound (2) of 
table 3 was earned out, and the luminous layer was formed at 50nm of thickness. Subsequently vacuum 
deposition of the tns(8-hydroxyquinolinate)aluminium was carried out, the electron injection layer of lOnm of 
thickness was created, the electrode of lOOnm of thickness was formed on it with the alloy which mixed 
aluminum and a lithium by 50: 1, and the organic EL device was obtained. The hole-injection layer and the 
luminous layer were vapor-deposited under the conditions of a substrate temperature room temperature in the 
on^TJ? !,?" 6T ?7 AS for thlS com P° nent > 8 reen luminescence of about 150 (cd/m2), the highest brightness 
9000 (cd/m2), and luminous efficiency 1 . 1 (ImAV) was obtained by direct-current-voltage 5 V 
[0096] Vacuum deposition of the one sort in the hole-injection ingredient of Table 4 was carried out on the 
glass plate with an ITO electrode washed example 5-83, and the hole-injection layer of 30nm of thickness was 
obtained. Subsequently, vacuum deposition of the one sort in the luminescent material of Table 3 was carried 
out and the luminous layer of 30nm of thickness was obtained. Furthermore, vacuum deposition of the one sort 
in the electron injection ingredient of Table 4 was carried out, the electron injection layer of 30nm of thickness 
was created, the electrode of the thickness of 150nm of thickness was formed on it with the alloy which mixed 
silver with magnesium by 10: 1, and the organic EL device was obtained. Each class was vapor-deposited under 
the conditions of a substrate temperature room temperature in the vacuum of 10-6Torr The luminescence 
property of the ingredient used for each component and this component is shown in Table 5 All the organic EL 
devices of this example had the high brightness property more than highest brightness 5000 (cd/m2). 
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[0102] On the glass plate with an ITO electrode washed example 84, vacuum deposition of 4, 4', and the 4"-tris 
(N-(3-methylphenyl)-N-phenylamino) triphenylamine was carried out, and the first hole-injection layer of 25nm 
of thickness was obtained. Furthermore, vacuum deposition of the hole-injection ingredient (H-1) was carried 
out, and the second hole-injection layer of 5nm of thickness was obtained. Subsequently, vacuum deposition of 
the compound (2) was carried out as a luminescent material, and the luminous layer of 20nm of thickness was 
obtained. Furthermore, vacuum deposition of the electron injection ingredient (E-l) was carried out and the 
electron injection layer of 30nm of thickness was obtained. The electrode of 150nm of thickness was formed 
with the alloy which moreover mixed silver with magnesium by 10:1, and the organic EL device was obtained 
As for this component, green luminescence of 650 (cd/m2), the highest brightness 35000 (cd/m2), and luminous 
efficiency 3.6 (Im/W) was obtained by direct-current-voltage 5V. 

[0103] On the glass plate with an ITO electrode washed example 85, vacuum deposition of 4, 4', and the 4"-tris 
(N-(l-naphthyl)-N-phenylamino) triphenylamine was carried out, and the first hole-injection layer of 25nm of 
thickness was obtained. Furthermore, vacuum deposition of the hole-injection ingredient (H-2) was carried out 
and the second hole-injection layer of 5nm of thickness was obtained. Subsequently, vacuum deposition of the' 
compound (3) was carried out as a luminescent material, and the luminous layer of 20nm of thickness was 
obtained. Furthermore, vacuum deposition of the electron injection ingredient (E-5) was carried out, and the 
electron injection layer of 30nm of thickness was obtained. The electrode of 150nm of thickness was formed 
with the alloy which moreover mixed silver with magnesium by 10:1, and the organic EL device was obtained 
As for this component, bluish green color luminescence of 710 (cd/m2), the highest brightness 29000 (cd/m2) 
and luminous efficiency 2.7 (ImAV) was obtained by direct-current-voltage 5V. 



[0104] On the glass plate with an ITO electrode washed example 86, vacuum deposition of the hole-injection 
ingredient (H-5) was carried out, and the hole-injection layer of 20nm of thickness was obtained. Subsequently 
vacuum deposition of the compound (4) was carried out as a luminescent material, and the luminous layer of ' 
20nm of thickness was obtained. Furthermore, vacuum deposition of the electron injection ingredient (E-2) was 
earned out, and the first electron injection layer of 20nm of thickness was obtained. Subsequently, vacuum 
deposition of the electron injection ingredient (E-5) was carried out, and the second electron injection layer of 
lOnm of thickness was obtained. The electrode of 150nm of thickness was formed with the alloy which 
moreover mixed silver with magnesium by 10. 1, and the organic EL device was obtained. As for this 
component, orange luminescence of 120 (cd/m2), the highest brightness 15000 (cd/m2), and luminous 
efficiency 3.2 (lm/W) was obtained by direct-current-voltage 5 V. 

[0105] The organic EL device was produced by the same approach as an example 5 except using the luminous 
layer of 30nm of thickness which vapor-deposited one sort in the compound (5) of Table 3, and the compound 
of Table 6 by the weight ratio of 100:1 as 87 to example 90 luminous layer. The luminescence property of this 
component is shown in Table 7. All the organic EL devices of this example have a high brightness property 
more than highest brightness 20000 (cd/m2), and were able to obtain the target luminescent color 
[0106] 
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[0107] The organic EL device was produced by the same approach as an example 5 except using the luminous 
layer of 30nm of thickness which vapor-deposited one sort in the compound (27) of Table 3, and the compound 
of Table 6 by the weight ratio of 100: 1 as 90 to example 94 luminous layer The luminescence property of this 
component is shown in Table 7. All the organic EL devices of this example have a high brightness property 
more than highest brightness 20000 (cd/m2), and were able to obtain the target luminescent color. 
[0108] On the glass plate with an ITO electrode washed example 95, vacuum deposition of the hole-injection 
ingredient (H-2) was carried out, and the hole-injection layer of 30nm of thickness was obtained. Subsequently, 
vacuum deposition of a 4 and 4'-screw (beta and beta-diphenyl vinyl) biphenyl and the luminescent material (1) 
of Table 3 was carried out by the weight ratio of 100:5 as a luminous layer, and the luminous layer of 30nm of 
thickness was obtained. Furthermore, vacuum deposition of the electron injection ingredient (E-3) was carried 
out, and the electron injection layer of 30nm of thickness was obtained. The electrode of 150nm of thickness 
was formed with the alloy which moreover mixed silver with magnesium by 10: 1, and the organic EL device 
was obtained. As for this component, blue luminescence of 480 (cd/m2), the highest brightness 28000 (cd/m2), 
and luminous efficiency 3 . 1 (lm/W) was obtained by direct-current-voltage 5 V. 

[0109] The organic EL device was produced by the same approach as an example 95 except using the luminous 
layer of 30nm of thickness which vapor-deposited one sort in tris(8-hydroxyquinolinate)aluminium and the 
luminescent material of Table 3 by the weight ratio of 100:3 as 96 to example 108 luminous layer. The 
luminescence property of this component is shown in Table 7. All the organic EL devices of this example had 
the high brightness property more than highest brightness 20000 (cd/m2) 
[0110] 
[Table 7] 
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[01 1 1] The organic EL device shown by this example is more than 5000 (cd/m2) as luminescence brightness, 
and was able to acquire high luminous efficiency altogether. About the organic EL device shown by this 
example, when carrying out continuation luminescence by 3 (mA/cm2), luminescence stable for 1000 hours or 
more could be observed, and most dark spots were not observed. The organic EL device which used the organic 
EL device ingredient of this invention as a luminescent material, Since the fluorescence quantum efficiency of 
luminescent material was very high, in the component which used this luminescent material, the maximum 
luminescence brightness and the maximum luminous efficiency were able to be raised by attaining high 
brightness luminescence in a low current seal-of-approval field, and using a doping ingredient in a luminous 
layer in addition to the compound of a general formula [1], a general formula [4], or a general formula [5]. 
Furthermore, the light emitting device of the different luminescent color was able to be obtained by adding the 



doping ingredient with which fluorescence colors differ to the compound which is the luminescent material of 
this invention. 

[01 12] The organic EL device of this invention attains improvement in luminous efficiency and luminescence 
brightness, and reinforcement, and does not limit the component production approaches used collectively, such 
as luminescent material, a doping ingredient, a hole-injection ingredient, an electron injection ingredient, a 
sensitizer, resin, and an electrode material. 

[Effect of the Invention] The organic EL device which used the organic EL device ingredient of this invention 
' as a luminescent material was able to show luminescence of the high brightness in high luminous efficiency 
compared with the former, and was able to obtain the long lasting organic EL device, the organic EL device 
formed of an organic EL device boiling further at least the compound shown by this invention by the above, and 
using it and the component configuration of this invention became possible [ producing easily high brightness, 
high luminous efficiency, and a long lasting organic EL device ]. 



[Translation done] 



